139
state (with respect to dengue viruses) and circulating viruses may influence vaccine effectiveness 140 [29] . This underscores the need to characterize both the sequence evolution and antibody 141 response of circulating dengue strains.
143
We hypothesized that the unbiased sequencing or metagenomic approach would help us 144 determine both the identity and the sequences of viruses in febrile illness. In particular, based on 145 previous studies of sequencing data from the serum of febrile individuals, we expected that 146 medium depth sequencing (about 10-20 million sequence reads per sample) was necessary and 147 sufficient for providing complete sequences of small viral genomes from clinical material [2, 9] . In 148 order to test this, we sequenced serum from four individuals and plasma from one individual 149 presenting with febrile illness at a tertiary care hospital in Bangalore, India and one healthy control, 150 during the dengue season of 2014. We recovered the complete coding sequence of DENV3 151 clustering into a recent genotype III clade.
153

RESULTS
154
We sequenced RNA extracted from the serum of four patients hospitalized with severe febrile 155 illness, and one plasma sample from a patient hospitalized with prolonged febrile illness (Table 1) .
156
We included serum from a healthy individual, and water as controls. Approximately 10x10^6 7 sequence reads were recovered from each sample, with the water control yielding lower number of 158 reads (Figure 1 A) Figure 1B ).
166
Based on the World Health Organization guidelines for classification of dengue cases [33], F2 was 167 classified as a case of severe dengue as the presenting symptoms included respiratory distress 168 (bilateral pleural effusions in chest X-ray) hypotension and elevated liver enzymes (Table 1) .
170
The serum sample from this individual was positive for both the NS1 antigen and dengue IgM, and 171 we were able to obtain complete DENV3 genome sequence from this sample. Genomes were 172 assembled both by de novo assembly (87.05% coverage) and mapping based assembly (99% 173 coverage) (Table 2-3, Additional File 1) and found to be identical (Additional File 2). Mapping 174 revealed good coverage across the genome with an average depth of 231.45 ( Figure 1 , Table 2 ).
175
The genome is missing 76 bp at the 5' UTR and 28 bp at the 3'UTR compared to the NCBI RefSeq 176 (NC_001475.2) DENV3 genome.
178
The mapping-based assembly was used for phylogenetic analysis and submitted to GenBank as 179 KX855927. Percentage nucleotide identity between this strain and the reference DENV3 genome 180 (NC_001475.2) was 96.32% and with the closest DENV3 strain from India, 98.75%.
182
Phylogenetic analysis was carried out with BEAST2 using the coding sequence of KX855927 and Figure 3B ).
203
The sequencing reads mapping to JEV from Sample F2 and F5 were assembled into contigs and 204 used to check for potential alignment to other genomes in the NCBI nucleotide (NT) sequence 205 database. The JEV sequences we identified, were specific to JEV (100% identity, 100% coverage 206 of read) from a BLAST search (Additional File 6). The sequences were found to match non-207 structural protein 5 of JEV. Specific search against the dengue database for the contigs from the 208 sample containing DENV3 sequences showed no similarity for contig 1 and some similarity to a 209 9 dengue virus 2 sequence for contig 2 (83% identity, 97% coverage, Additional File 6).
211
The single DENV3 sequencing read found in sample F3 was identical to a sequencing read 212 occurring with high frequency in sample F2. Therefore, we did not carry out any further analysis 213 with this sequence read and suspect it to be a contamination. 
221
We identified a low number of reads mapping specifically to Japanese encephalitis virus (JEV).
222
JEV is known to cause fevers [5, 6, 36]. Further systematic analysis using a combination of 223 polymerase chain reaction and IgM testing is required to ascertain how much JEV contributes to 224 the acute fever burden in India. The low number of JEV reads obtained in both samples in which 225 reads mapping to JEV were found, suggests there was not much active viral replication occurring.
226
There are previous reports of detection of JEV sequences many months after infection [37] . The 227 sequences we found could therefore be remnants of previous infection or may be the result of a 228 infection from a mosquito bite which was checked by the immune system. The low number of 229 reads in these cases mapped to the same gene (non-structural protein 5) (Additional File 6). This 230 could reflect higher stability of some parts of the JEV RNA genome.
232
The results of metagenomic sequencing however do need to be interpreted with caution due to Our work demonstrates the usefulness of a metagenomic approach to pathogen characterization 263 starting with clinical sample. Currently this method is more expensive than routine molecular 264 diagnostics, however we believe that the costs will decrease as the technology becomes more 265 widely available, enabling its use in diagnostics. Our findings with dengue virus type 3 encourage 266 the use of sequencing to track viral evolution and its relationship to the dengue disease landscape 267 in India.
268
MATERIALS AND METHODS
269
Description of samples -5 patients (2 diagnosed as dengue fever (serum, F1-F2), 2 Rickettsial 270 fever (Serum, F3, F5), 1 unknown fever (plasma, F4) presenting with febrile illness ( 
